Introduction
The object of this short note is to prove a theorem and present a conjecture for the number of even entries in the character table of the symmetric group S n . Theorem 1. The number of even entries in the character table of S n is even.
Conjecture 1.
The proportion of the character table of S n covered by even entries tends to 1 as n → ∞.
Theorem 1 is proved in Section 1. Conjecture 1 is discussed in Section 2.
To support Conjecture 1 we write down in Table 1 the number of even entries and odd entries in the character table of S n for 1 ≤ n ≤ 76. See Figure 1 . Another table (Table 3) in Section 2 suggest a more general phenomenon.
Conjecture 2. The proportion of the character table of S n covered by entries divisible by a given prime number p tends to 1 as n → ∞. 
Proof of Theorem 1
Let p n be the number of partitions of n. Here a partition of n is a sequence of positive integers λ = (λ 1 , λ 2 , . . . , λ ℓ ) such that λ 1 ≥ λ 2 ≥ . . . ≥ λ ℓ and λ 1 + λ 2 + . . . + λ ℓ = n. The conjugate of λ is the partition λ ′ whose parts are
Conjugation is the involution λ → λ ′ . The fixed points of this involution are self-conjugate partitions. Self-conjugate partitions λ of n are in one-to-one correspondence with partitions µ of n into odd distinct parts via λ → µ where
Proof of Theorem 1. Let O n be the number of odd entries in the character table of S n . Then
where the two outer sums run over a set of representatives g for the conjugacy classes and the two inner sums run over the irreducible characters χ.
Moreover one of the orthogonality relations [1] tells us that
for m p the number of cycles of period p in the cycle decomposition of g.
Together (1) and (2) imply
where OD n is the number of partitions of n into odd distinct parts. Let S C n be the number of self-conjugate partitions of n so that S C n = OD n and hence
Let E n be the number of even entries in the caracter table of S n . Then
Together (4) and (5) imply
But p n −S C n ≡ 0 (mod 2) because conjugation restricts to a fixed-point-free involution on the set of non-self-conjugate partitions of n.
Remarks and some tables
This section contains some tables and remarks. The main object is Table 1 for the number of even entries in the character table of S n .
2.1. Remarks. Let χ(µ) be short for the constant value χ(g) of the irreducible character χ of S n on the class consisting of all permutations g ∈ S n for which the periods of the disjoint cycles form the partition µ.
2.1.1. In terms of the probability that an entry χ(µ) is even when chosen uniformly at random from the character table of the symmetric group S n Conjecture 1 says
This parity bias becomes even more striking when compared with the distribution of signs in the character table of S n (cf. [2, Question 3]). See Figure 2 and Table 2 . FIGURE 3. The proportion of the character table of S n covered by even entries for 2 ≤ n ≤ 76 and the graph of 2π −1 arctan( √ n/2 − 1) for 2 ≤ n ≤ 76. 
